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HABITAT management of wildlife is a fundamental component of most management programs aimed at the conservation of wildlife. Understanding the collection of resources and conditions necessary for a population's occupancy of a particular environment is considered vital (Garshelis 2000) . Information on the amount of area required by an individual and areas used as refuges from predation or denning are two useful parameters. For the small mammal fauna of Australia's tropical savannas, the collection of this information has focused on associations with vegetation communities and trapping studies (Friend and T aylor 1985; Kerle 1985; Friend 1987; Braithwaite 1989; Kerle 1998) .
Here we describe the results from a radio-tracking study, albeit on a limited sample size, for an arboreal rodent that inhabits Eucalyptus forests of tropical Australia, the black-footed tree-rat Mesembriomys gouldii. The main motivation for the study hinged on two aspects of the species ecology: firstly, it's dependence on tree hollows for day-time refuge and nesting, and secondly, its large body size suggests it may require a greater amount of resources compared with other small mammal fauna in the region. Both these factors may combine to increase the vulnerability of this species from possible agents of decline (i.e., habitat fragmentation). The species has most probably suffered a contraction of range in semi-arid parts of northern Australia, particularly Queensland and Western Australia (Lee 1995), although it remains locally common in the Top End of the Northern Territory (Woinarski 2000).
Previous studies have examined the species reproduction and population dynamics (Crichton 1969; Friend 1987) . However, very little is known about the activity area and den tree requirements of the species. This study aimed to provide preliminary information on the activity area of M. gouldii in remnant vegetation close to the city of Darwin and descriptive information on movement patterns and den tree characteristics. Due to the small number of animals in this study, the results of the project are somewhat limited, however, the following information will be useful for future comparisons and may stimulate further study of these animals.
We conducted a radio-telemetry study of M. gouldii at two remnant vegetation sites on the outskirts of Darwin, Northern Territory; Charles Darwin National Park (12° 26'S 130° 53'E) and on the Lee Point RAAF Base (12° 21' S 130° 53'E). Four adult M. gouldii were captured in large cage traps baited with fruit and jam. On capture, each animal was weighed (g) and a radio-transmitter (Model TX1-LD Biotelemetry Tracking) was attached around the neck of the animal using a collar. Individuals were tracked using Yagi three-element antenna and a receiver (Model RX-5 Biotelemetry Tracking) during the day at varying intervals, either every day or every few days for three months between May and August, 2000. The species is nocturnal and radio-collared individuals were located during daylight hours. Upon location the following data were recorded: date, time, GPS position, characteristics of the tree (species, diameter at breast height (cm), height (m), number of visible hollows). Activity area estimates (ha) and the mean distance (m) travelled between sightings were calculated using the program CALHOME (Kie et al. 1994) . We have used the minimum convex polygon (Jennrich and Turner 1969) to estimate activity area.
The four individual M. gouldii were monitored for an average of 79 days (range 54 -100 days). Three individuals with greater than 30 telemetry fixes (Mg2, Mg3, Mg4) were found to exhibit a discrete activity area for the period in which the sampling took place (Mg1 was omitted from activity area analysis due to small sample size). The 'plateau' (i.e., the point after which successive locations did not reveal any increase in activity area) was demonstrated by plotting activity area as a function of increasing telemetry fixes. The mean distance (m) travelled between consecutive locations for each individual was also calculated. The availability of trees of the size used by individual M. gouldii was estimated in the study area by counting the number stems (using a Bitterlich wedge) at each of the four corners in the eleven 50 × 50 m quadrats, using five size class categories: < 5 cm DBH, > 5 and < 20 cm, > 20 ? ? and < 35 cm, > 35 and < 50 cm, > 50 cm.
The three M. gouldii covered a activity area of 7.3, 18.2 and 11.3 ha over the three month study period, and the mean distance each moved was 94.3, 54.6 and 65.8 m. The maximum distance between successive locations over a one-day period was 174 m. One M. gouldii (Mg2) was observed to make use of only 5 trees, returning to each tree after a period away from it. The number of independent visits to these trees ranged from two to five. When tracking was conducted daily for 17 days, 94 % of den tree observations were of the five repeated trees. During this time the average length of stay at a repeated tree was 2 days (range 1 -4 days).
The den trees used by M. gouldi in this study were predominantly Eucalyptus tetrodonta and dead trees (Table 1) . A small percentage of time (4 days) was spent by Mg2 in the dense foliage of Pandanus spiralis. The average diameter at breast height (DBH) of den trees was 36 cm (range 12 -63 cm) and the average height was 14 m (range 4 -26 m). Of all the den trees observed 50 % had at least one visible hollow and 55 % had piping termites present at the base of the tree. The five repeated trees used by Mg2 were all E. tetrodonta and each had at least one visible hollow and piping termites present. Availability of all trees in the study area with a DBH of 35 cm or greater was 2.5 % of all stems recorded in Bitterlich sweeps and only 1.8 % of E. tetrodonta stems.
Most studies of small mammals in tropical savannas of northern Australia have relied on trapping-grids to estimate activity area and movement. This limits our ability to compare findings as trapping-grid estimates are constrained by the size and location of the trapping-grid. Nonetheless, this study suggests the area required by M. gouldii is considerably larger than other arboreal species. The sympatric brushtail possum Trichosurus vulpecula recorded a mean activity area of males and females as 1.12 and 0.89 ha, respectively using a large 20 ha grid (Kerle 1998). Another sympatric species, the northern quoll Dasyurus hallucatus recorded a much higher average den home range estimate (using MCP) of 27.3 and 4 1.9 ha for females and males, respectively (Oakwood 1997). The distance moved by individual M. gouldii in this study was comparable with data from Kakadu National Park, where males moved a mean of 66 m and females 102 m (Friend 1987) .
The size of the home ranges reported here are likely to vary considerably for a number of reasons. Firstly, the data were collected over a short time frame that encompassed only one of the tropical seasons: the dry season. In the wet-dry tropics, habitat and food resources can be seasonally variable and the activity area of M. gouldii could be expected to expand or contract at different times of the year. In addition, the activity areas reported here were calculated using day-time den trees. It is possible that the tree-rats may move greater distances and cover a larger area whilst foraging for food at night and then return to a centralised den tree.
Mesembriomys gouldi showed a clear preference for using hollows in E. tetrodonta and dead trees as day-time refuges. This has been observed by Braithwaite (1989) in a study examining shelter selection after release from trapping in Kakadu National Park where eight out of 14 individuals used E. tetrodonta. It is interesting to note the absence of Eucalytpus miniata as day-time refuges for tree-rats in our study. E. miniata was common at our study sites but no observations were made of M. gouldii using it as a day-time refuge. Braithwaite's (1989) use. It is clear that only large trees will develop hollows large enough for use by M. gouldii, but whether the supply of this resource can be maintained is not. The size class of trees preferred by M. gouldii is particularly susceptible to fire-induced mortality from bushfires (Williams et al. 1999) , and almost 50 % of the Top End is burnt annually (Williams et al. 2002) . Frequent intense bushfires may act to limit the supply of this important resource.
The fragmentation of savannas is very small in tropical northern Australia, but is slowly gaining momentum around population centres such as Darwin, with an increasing number of urban and horticultural developments. The future management of small mammal species will require more detailed information on habitat use and selection in order to plan and manage the diverse fauna. The activity area recorded here suggests that large areas of savannas are needed to support populations of M. gouldii. Whether animals can use many small fragments of savanna to achieve their activity area is the subject of current research in the Northern Territory. 
